Thin-layer chromatography (TLC) was performed using E. Merck silica gel 60 F254 pre-coated plates (0.25 mm) or Sorbent Silica Gel 60 F254 plates. The developed chromatography was analyzed by UV lamp (254 nm). GCMS analyses were conducted on an Agilent GCMS-6890N instrument equipped with a HP-5 column (30 m × 0.25 mm, Hewlett-Packard) and Agilent 5973 Mass Selective Detector. High-resolution mass spectra (HRMS) were obtained from a JEOL JMS-700 instrument (ESI). IR spectra were recorded by a Nexus 670 Avator FTIR spectrometer. Nuclear magnetic resonance (NMR) spectra were recorded on Varian MERCURY plus-500 spectrometer ( 1 H 500 MHz, 13 C 125 MHz) spectrometer. NMR yield was calculated based on the integration N-methyl group of indoles using nitromethane or 2,5-dimethylfuran as internal standard. Chemical shifts for 1 H NMR spectra are reported in parts per million (ppm) from tetramethylsilane with the solvent resonance as the internal standard (chloroform: δ 7.26 ppm). Chemical shifts for 13 C NMR spectra are reported in parts per million (ppm) from tetramethylsilane with the solvent as the internal standard (CDCl 3 : δ 77.23 ppm). Data are reported as following: chemical shift, multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t = triplet, q = quartet, m = multiplet, br = broad signal), coupling constant (Hz), and integration. Reagents: Unless stated otherwise, commercial reagents were used without further purification. All reagents were weighed and handled in air at room temperature.
1, General information
Thin-layer chromatography (TLC) was performed using E. Merck silica gel 60 F254 pre-coated plates (0.25 mm) or Sorbent Silica Gel 60 F254 plates. The developed chromatography was analyzed by UV lamp (254 nm). GCMS analyses were conducted on an Agilent GCMS-6890N instrument equipped with a HP-5 column (30 m × 0.25 mm, Hewlett-Packard) and Agilent 5973 Mass Selective Detector. High-resolution mass spectra (HRMS) were obtained from a JEOL JMS-700 instrument (ESI). IR spectra were recorded by a Nexus 670 Avator FTIR spectrometer. Nuclear magnetic resonance (NMR) spectra were recorded on Varian MERCURY plus-500 spectrometer ( 1 H 500 MHz, 13 C 125 MHz) spectrometer. NMR yield was calculated based on the integration N-methyl group of indoles using nitromethane or 2,5-dimethylfuran as internal standard. Chemical shifts for 1 H NMR spectra are reported in parts per million (ppm) from tetramethylsilane with the solvent resonance as the internal standard (chloroform: δ 7.26 ppm). Chemical shifts for 13 C NMR spectra are reported in parts per million (ppm) from tetramethylsilane with the solvent as the internal standard (CDCl 3 : δ 77.23 ppm). Data are reported as following: chemical shift, multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t = triplet, q = quartet, m = multiplet, br = broad signal), coupling constant (Hz), and integration. Reagents: Unless stated otherwise, commercial reagents were used without further purification. All reagents were weighed and handled in air at room temperature. and DMSO (0.2 mL). After stirred for 15 min at room temperature, the vessel was vacuumed and refilled with O 2 . Then, the vessel was linked to an O 2 cylinder and maintained a flow of 1 mL/min. Phenlyacetylene 2a (22 μL, 0.2 mmol, 2 equiv.) dissolved in DMSO (1.0 mL) was added slowly in 24 h using a programmable syringe pump at 80 o C (the needle should be inserted into the reaction mixture). The resulting mixture was cooled to room temperature, poured into aqueous NaHCO 3 solution (10%, 10 ml), extracted with ethyl acetate (3 × 10 mL), and washed with brine (2 × 10 mL).
General experimental procedure for the Pd-catalyzed oxidative HCS-type
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